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that for practical, utilitarian purposes co-ordinated 
study of the tidal phenomena at coastal observatories 
would be of greater value. The official predictions, 
based on extended local observations, attain such a 
remarkable degree of accuracy that the error is, in 
what we may term by courtesy normal weather, 
negligible. The trouble is that it is the unexpected, 
in the form of wind and barometrical change at 
critical times, that happens, and we have no formulae 
at hand with which to apply corrections to predictions. 

The question is : If, by study and observation, it 
should prove possible to discover such formulae, could 
we communicate the results to those concerned on 
incoming ships and in harbour in time to be of ser¬ 
vice? So far as the effect of barometer gradients 
is concerned the answer will probably be “ Yes, with 
wireless telegraphy at our command.” But the wind 
factor is a different matter, its influence being depen¬ 
dent upon the change in direction and velocity relative 
to the time of high water within the area of influence. 

While barometric pressure will be effective to the 
same extent at any point of the water surface of the 
globe, I think it may safely be asserted that the 
influence of the wind on the primary ocean tides will 
be negligible as compared with its effect on coastal 
tides, enormously as they are increased by comparison, 
and converted into currents by land resistance and by 
the opposing head of outflowing rivers, often en¬ 
hanced by rainfall—another factor to be considered. 

The lack of encouragement of scientific investiga¬ 
tion in this particular department of science is most 
striking. A. C. Tennant. 

I am indebted to the Editor for permission to com¬ 
ment on Mr, Tennant’s letter. It does not call into 
question any of the statements of my article, for 1 
did not deny the great importance at the present 
time of a study of the tidal phenomena at coastal 
observatories. As a matter of fact, practically all 
the resources of this institute are at present devoted 
to this kind of study. 

As regards the prediction of coastal tides, I may say, 
by way of example, that for Liverpool the dis¬ 
crepancies between observation and official prediction 
of high water possess an oscillation which reaches' a 
foot in range. The prediction-error of any high water 
differs, as a rule, much more from that of the next 
high water than it does from that of the next but 
one. Further, when the complete tide is predicted 
from the resuits of all the analyses that have been 
made, there is a discrepancy with observation which 
possesses semi-diurnal and quarter-diurnal oscillations 
often exceeding a foot in range. The periodicity of 
these discrepancies indicates an astronomical origin, 
but as they are of a very complicated nature and are 
superposed on the irregular weather-effects,, it is often 
impossible at present to say exactly how much of any 
discrepancy is due to departure from “normal 
weather.” Herein lies one of the difficulties of study¬ 
ing the weather-effects. J. Proudman. 

Tidal Institute, Liverpool. 


The Physical Continuity of “Space.” 

The turn which the letter of Dr. Jeffreys (Nature, 
April 28) has given to the “‘space’ or ‘asther’?” 
controversy may easily obscure the real point at issue. 
The clear import of my letters of April 7 and 21, and, 
I think also, of Prof. Eddington’s forceful apprecia¬ 
tion of the questions involved (April 14), is that the 
physical universe—at bottom a universe of energy— 
must in some form or other be continuously extensive, 

NO. 2688, VOL. IO7] 


[May 5, 1921 


j and cannot be discrete. The metaphysical necessity is 
that something physical must constitute interstellar 
“space.” The contention is not primarily one of 
defending the electro-magnetic axther, or any other 
specific aether, but of providing for extension through¬ 
out the universe. If those who doubt or deny the 
existence of a connecting medium in any sense hitherto 
understood, can show that light, electricity, gravita¬ 
tion, or any other manifestation of energy themselves 
constitute the regions of interstellar, or interplanetary, 
“space ” in such a way that extension is always pre¬ 
served, then I, for one, am perfectly satisfied. But let 
them not be responsible for language, or omissions of 
language, that inevitably lead to the implication of 
“emptiness” in a universe of transferable energy. 
It is when the outstanding question of paramount 
interest from the points of view of both physics and 
metaphysics, namely, “ Of what does interstellar 
‘space’ consist?” is ignored that the situation 
becomes intolerable. 

Dr. Jeffreys will agree that if relativity has indi¬ 
cated anything clearly it is that no rigid line of 
demarcation can be drawn between the provinces of 
physics and metaphysics. As Prof. Eddington indicated 
very clearly in his letter of April 14, in the last resort 
we are driven back on a theory of extension; and it is 
surely incumbent upon those who. say that the 
mechanics of the universe can be explained without a 
physical aether to show how the conception of “empty 
space ” as an entity in Nature, which not only 
amounts to a contradiction in terms, but is also 
entirely discountenanced by the theory of relativity 
itself, can be avoided. 

It should be observed that 1 assume the ultimate 
entity in the universe to be energy—that physical 
power which, in effecting changes on a background 
of extension, introduces the idea of motion, and hence 
of velocity and time. And since inertia is now known 
to be a property of energy, the ground is actually 
prepared for those who shout “ Away with the aether ! ” 
to save ari awkward situation bv representing the 
whole of this universe of energy in a theory of exten¬ 
sion, L. C. W. Bonacina. 

May x. 


Logs and AntiSogs. 

On p. 7 of Nature of March 3 a recommendation 
is mentioned that when taking out the number corre¬ 
sponding to a logarithm a table of antilogs should 
be used. Assuming the usual seven-figure work, the 
opposite course should be followed, because the com¬ 
puter can then write down five figures at once and 
add the remaining two by means of the difference 
table; no addition or crossing out is required. Thus 
for the logarithm 0-1234567 the log table gives 
1-3287 for 1234269, and 298 in the 327 difference table 
gives 91, so we write 1328791. Vice versa, having 
1-328791, what is the logarithm? The anti-table gives 
12345 at once, whilst the difference 20 gives 67, so 
that we write 1234567. No figure requires alteration 
and the work is done with a minimum of mental strain. 

As one who does a great deal of computation, let 
me state that my order of preference for usual work is 
Cotsworth’s multiplication table (which is better than 
Crelle’s), then the Triumphator or Brunsviga cal¬ 
culating machine, then Shortrede’s table, which in 
one volume gives both logs and antilogs; but special 
tables can also be usefully employed. Thus Bottomley 
for all four-figure work is still the best; for multiplying 
two figures by four, Peters’s table; and for two figures 
by three, Zimmermann’s. 
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Amongst the indispensable tables should be included 
Zech’s addition and subtraction log table, which is 
easy to use and accurate. For eight-figure work the 
best, if not the only, tables are Bauschinger’s and 
Peters’s. R. T. A. I. 

Johannesburg, April 4. 


The Colour of Primrose Flowers. 

Nature of April 1, 1920, p. 139, published an 
interesting article on the colouring matters of plants. 
From this article it would. appear that the normal 
pale yellow colour of the primrose is due to a yellow 
sap pigment, a derivative of flavone. Primroses, how¬ 
ever, are found with a range in colour from deep 
red to almost white. Can any of your readers say to 
what this variation from the normal is due, and 
whether the colours are anthocyans? 

Much attention has recently been directed in the 
local Press to this variation in colour, and many 
attempts made to account for it. It is common in 
parts of Pembrokeshire, but is usually confined to a 
particular bank or field in the district. 

It is said to occur only in the Coal Measures, and 
is probably due to the presence of iron in the soil 
or to insect action causing a cross with polyanthus. 
It is even stated that to plant a normal primrose 
upside down causes a red coloration. 

A possible theory may be the cross from poly¬ 
anthus, but it is generally agreed that but one. insect 
affects primroses, called sometimes a “primrose 
sprite,” resembling a bumble-bee, but with a long, 
characteristic proboscis. The late Lord Avebury in 
“British Flowering Plants” suggests a moth. 

These variations are, however, found remote 
from cultivation, and I have not been able to 
ascertain a single instance of a red primrose in a 
cultivated garden unless planted there from a hedge- 
bank, when it attains an even deeper red, and often 
develops the umbel of the polyanthus. 

R. O. Latham. 

Pembrokeshire, April 12. 


In reply to Major Latham’s inquiry, 1 may say 
that in the red primroses which I have examined the 
colour is undoubtedly due to an anthocyan pigment. 
Pale yellow or white primroses contain no anthocyan. 
Flavonols rarely give rise to much colour, and do so 
only when present as salts (phenolates) of metals. 
Even in primroses there is often a very small amount 
of a yellow plastid pigment present which produces pro¬ 
portionately far greater colour effect than the flavonoi 
derivatives that exist in the sap. The conversion of 
the yellow sap pigments (flavonols) to anthocyans is 
a process of reduction. Exactly what causes such a 
change to take place in plant-life is not yet fully 
determined, but the work of Prof. Keeble and of Miss 
Wheldale has done much towards elucidating this 
matter. When, as I boy, I tried the method of plant¬ 
ing primroses upside down to get red or variegated 
varieties (the country folk in the district believed that 
this method was effective), it was never a success. 
In general, it would appear that new colour varieties 
in flowers are most frequently produced as a result 
of crossing. Seeds of red or white varieties of prim¬ 
rose are offered bv some seedsmen. 

The Writer of thf. Article. 


The Resonance Theory of Hearing. 

In the absence of a reply to Dr. Hartridge (Nature, 
April 14, p. 204) from a more, authoritative quarter, 
I venture to suggest that his expression “ a con- 
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tinuous musical note ” is not appropriate to the 
phenomenon discussed. By changing the time- 
interval between successive siren-puffs from t to |r, 
the experimenter interrupts the periodicity of the 
vibrations producing the fundamental tone of his 
note, and the consequent discontinuity in the note is 
perceived by his ear as something indistinguishable 
from a beat (which, physically, it is not). According 
to the “dead beat ” view, this effect in the sensorium 
is due to the last vibration of the interrupted series, 
because there is no resonator in the cochlea which 
by continuing to vibrate would make the temporary 
interruption imperceptible. If the interruption-effect 
were lacking when the resumed vibrations are not of 
precisely opposite phase, there would be something 
in Dr. Hartridge’s argument. 

Though at present reluctant to contribute further 
to what Prof. McKendrick has called an interminable 
discussion, I hope that the ho-retgraphe which Mr. 
Daniel Jones is shortly to install in the phonetics 
laboratory in this college will bring a termination 
within view. W. Perrett. 

University College, Gower Street, 

London, W.C.i, April 28. 


Biological Terminology. 

I do not wish to be drawn into the whirlwind of 
controversy raised by Sir Archdall Reid; only from 
a respectful distance would I protest against his obiter 
dictum that “ systematic zoology and botany are purely 
descriptive” as opposed to “interpretative science.” 
Every specific name is of itself an interpretation; 
“ Equus asirms” is a statement that the creature is 
closely akin to “ Equus cabattns, ” The classification of 
any group, and still more the classification of a whole 
kingdom, contains a long chain of interpretations. 
Modern systematic work—with which Sir Archdall 
Reid must surely be ill acquainted—deals at every 
step with “problems of heredity, evolution, develop¬ 
ment, and the like.” There may still be a few people 
who confine their energies to pure description of the 
objects in front of them; but why call them sys¬ 
tematic zoologists or botanists? F. A. Bather. 


Experimental Geometry. 

Dr. Jeffreys (Nature, April 28, p. 267) claims that 
“experimental geometry” is a contradiction in terms. 
I protest vehemently. “Geometry” means the 
measurement of the earth. How can you measure 
the earth without experiment? It is “logical geo¬ 
metry” that is the contradiction in terms; it is that 
expression, which has introduced all this confusion 
between logic and experiment; and it is the mathe¬ 
maticians, not the experimenters, who have stolen the 
word and perverted it from its proper meaning. 

Norman R. Campbell. 

19 Holland Park, W.ir. 


Italian Meteorites. 

As reference was made in Nature of March 31 
(p. 149) to records of Italian aerolites, it may be noted 
that there were fourteen falls of stones or earth in 
central Italy recorded in forty years from 208-168 b.c. 
It appears "that the earth was then passing through 
a region of aerolites. The references in Livy are 
under the years a.u.c. 543, 548, 350, 358, 359, 561, 
364, 567, 573, 579, 580, 583, 584, and 585 

W. M. F. Petrie. 

5 Cannon Place, N.W.3. 
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